Open fitting: performance verification of receiver in the ear and receiver in the aid  by Mondelli, Maria Fernanda Capoani Garcia et al.
BO
O
t
M
F
a
b
R
A
(
h
1
rraz J Otorhinolaryngol. 2015;81(3):270--275
www.bjorl.org
Brazilian Journal of
OTORHINOLARYNGOLOGY
RIGINAL ARTICLE
pen  ﬁtting:  performance  veriﬁcation  of  receiver  in
he ear and receiver  in the aid,
aria Fernanda Capoani Garcia Mondelli a,∗, Tatiana Manfrini Garciab,
abiana  Midori Tokuhara Hashimotob, Andressa Vital Rochab
Faculdade  de  Odontologia  de  Bauru,  Universidade  de  São  Paulo  (FOB/USP),  Bauru,  SP,  Brazil
Phonoaudiology,  Faculdade  de  Odontologia  de  Bauru,  Universidade  de  São  Paulo  (FOB/USP),  Bauru,  SP,  Brazil
eceived 2  January  2014;  accepted  6  April  2014
vailable  online  7  September  2014
KEYWORDS
Hearing  aids;
Hearing  loss;
Speech  perception;
Noise
Abstract
Objective:  To  verify  the  receiver  in  the  ear  and  receiver  in  the  aid  adaptations  by  measuring
in situ  the  speech  perception  and  users’  level  of  satisfaction.
Methods:  The  study  was  approved  by  the  research  ethics  committee  (Process:  027/2011).
Twenty subjects  older  than  18  years  with  audiological  diagnosis  of  mild  and  moderate  bilat-
eral descending  sensorineural  hearing  loss  were  evaluated.  The  subjects  were  divided  into  two
groups, where  G1  (group  1)  was  ﬁtted  with  open-ﬁt  hearing  aids  with  the  built-in  receiver  unit
(receiver  in  the  ear)  and  G2  (group  2)  was  ﬁtted  with  open-ﬁt  hearing  aids  with  RITE.  A  probe
microphone  measurement  was  performed  to  check  the  gain  and  output  provided  by  the  ampli-
ﬁcation and  for  assessment  of  speech  perception  with  Hearing  in  Noise  Test  with  and  without
hearing aids.  After  a  period  of  six  weeks  of  use  without  interruption,  the  subjects  returned
for follow-up  and  answered  the  Satisfaction  with  Ampliﬁcation  in  Daily  Life  questionnaire,  and
were again  subjected  to  Hearing  in  Noise  Test.
Results:  Both  groups  presented  better  test  results  for  speech  recognition  in  the  presence  of
noise.
Conclusion:  Groups  1  and  2  were  satisﬁed  with  the  use  of  hearing  aids  and  improved  speech
recognition  in  silent  and  noisy  situations  with  hearing  aids.
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PALAVRAS-CHAVE
Auxiliares  de  audic¸ão;
Perda  auditiva;
Percepc¸ão  da  fala;
Ruído
Adaptac¸ão  aberta:  veriﬁcac¸ão  do  desempenho  RITE  e  RITA
Resumo
Objetivo:  Estudo  clínico  prospectivo  para  veriﬁcar  as  adaptac¸ões  RITE  e  RITA  por  meio  da
mensurac¸ão in  situ  da  percepc¸ão  da  fala  e  satisfac¸ão  dos  usuários.
Método: Estudo  aprovado  pelo  CEP  (Processo  no 027/2011).  Foram  avaliados  20  indivíduos
maiores de  18  anos  com  diagnóstico  audiológico  de  perda  auditiva  sensorioneural  descendente
bilateral de  graus  leve  e  moderado.  Os  indivíduos  foram  divididos  em  dois  grupos,  onde  o  G1
(grupo 1)  foi  adaptado  com  AASI  open-ﬁt  com  receptor  no  próprio  aparelho  (RITA)  e  o  G2  (grupo
2) foi  adaptado  com  AASI  open-ﬁt  com  receptor  no  canal  (RITE).  Foi  realizada  a  medida  com
microfone-sonda  para  veriﬁcac¸ão  do  ganho  e  saída  do  AASI  e  avaliac¸ão  da  percepc¸ão  da  fala  com
Hearing in  Noise  Test  (HINT),  sem  e  com  AASI.  Após  um  período  de  seis  semanas  de  uso  sem
interrupc¸ões, o  individuo  retornou  para  acompanhamento  e  respondeu  ao  questionário  SADL
(Satisfaction  with  Ampliﬁcation  in  Daily  Life  Scale)  e  realizou  o  HINT.
Resultados:  Os  grupos  apresentaram  melhores  resultados  no  teste  de  reconhecimento  da  fala
com presenc¸a  de  ruído.
Conclusão:  Os  grupos  1  e  2  apresentaram  satisfac¸ão  com  o  uso  do  AASI  e  melhora  no  reconhec-
imento de  fala  nas  situac¸ões  de  silêncio  e  ruído  com  o  uso  de  AASI.
© 2014  Associac¸ão  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado  por
Elsevier Editora  Ltda.  Todos  os  direitos  reservados.
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oIntroduction
Much  has  been  discussed  regarding  the  hearing  aid  (HA)
adaptation  in  subjects  with  sloping  hearing  loss.1 The  occlu-
sion  effect  is  one  of  their  major  complaints  as  due  to  the
conﬁguration  of  the  loss,  which  is  reported  as  autophonia.
Considering  the  technological  evolution  in  the  develop-
ment  of  HA  and  the  particular  conﬁguration  of  the  hearing
loss  in  these  cases,  open  ﬁt-speciﬁc  mini  behind-the-ear
(BTE)  devices  provide  beneﬁts  to  these  individuals.  This
model  uses  a  shaft  and  a  ﬂexible  adapter,  and  has  an
unique  characteristic  of  ampliﬁcation  in  medium  and  high
frequencies.2,3
These  devices  are  known  as  receiver  in  the  ear  (RITE)
when  the  receiver  is  used  into  the  ear  canal  and  connected
to  the  HA  through  a  thin  tube.  Since  the  receiver  is  not
located  within  the  retroauricular  device  (BTE),  this  type  of
HA  is  particularly  small  and  may  have  advantages  regarding
sound  quality  and  comfort.  Receiver  in  the  aid  (RITA)  devices
feature  the  receiver  in  the  HA  itself.
Both  ﬁtting  and  veriﬁcation  should  be  perceived  as  a  pro-
cess  with  a  main  objective:  the  optimum  adaptation  of  the
individual  to  the  ampliﬁcation  characteristics.  Researchers4
have  developed  a  guide  whereby  the  veriﬁcation  process  by
probe  microphone  measurement  is  part  of  the  procedures
for  a  proper  HA  ﬁtting.  The  probe  microphone  measurement
is  the  preferred  method  for  veriﬁcation  of  HA  in  situ.5
Probe  microphone  measurements  can  be  used  for  check-
ing  adjustments  made  in  the  HA  and  to  assess  the  efﬁcacy  of
special  circuits  such  as  noise  reducers,  feedback  reducers,
directional  microphones,  and  open-ﬁtting  HA.6--8
The  main  aim  of  the  adaptation  of  HA  is  to  improve
speech  intelligibility,  thus  facilitating  the  communication
process;  hence  the  importance  of  testing  the  individual’s
speech  perception.9 With  this  investigation,  it  is  possible  to
R
tbtain  the  threshold  of  speech  recognition  with  and  without
ompetitive  noise  through  the  Hearing  in  Noise  Test  (HINT),10
hich  consists  of  a  series  of  12  lists  of  20  sentences  with  the
ame  extension,  phonetic  distribution,  and  degree  of  dif-
culty,  which  were  normatized  so  as  to  present  a  natural
spect  and  reliability.
During  the  process  of  counseling  hearing-impaired
atients,  the  three  processes  of  motivation  related  to  the
se  of  HA  should  be  considered:  acceptance,  beneﬁt,  and
atisfaction.11 The  success  of  the  adaptation  process  of
mpliﬁcation  depends,  among  other  factors,  on  the  individ-
al’s  satisfaction  with  the  results  of  the  use  of  HA.12
Satisfaction  is  the  outcome  measure  of  auditory  rehabili-
ation  that  represents  the  most  comprehensive  combination
f  factors  needed  for  the  ﬁnal  result,  since  the  variable
f  interest  is  the  point  of  view  of  the  individual,  and  it  is
ot  related  only  to  the  performance  of  HA,13 but  rather
epends  exclusively  on  the  perceptions  and  attitudes  of  the
ndividual.14
The  measurement  of  satisfaction  with  the  use  of  HA
n  daily  life  has  also  been  studied  using  the  Satisfaction
ith  Ampliﬁcation  in  Daily  Life  (SADL)  questionnaire.13 This
ool  was  designed  to  assess  the  satisfaction  of  HA  users,
uantifying  it  through  a scoring  process  of  four  subscales:
ositive  effects,  costs  and  services,  negative  factors,  and
elf-image.15,16
In  the  ﬁeld  of  phonoaudiology,  studies  that  critically  con-
ribute  to  the  process  of  HA  ﬁtting  in  centers  accredited
y  the  national  politics  of  hearing  healthcare  are  lacking.17
he  present  study  prioritized  the  evaluation  of  open-ﬁtting
evices  using  objective  and  subjective  tools  and  favoring  the
ptions  of  RITE  or  RITA.This  study  aimed  to  verify  the  performance  of  RITE  and
ITA  adaptations  by  measurements  in  situ, speech  percep-
ion,  and  users’  satisfaction.
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ethods
his  was  a  prospective  clinical  study,  conducted  after
pproval  by  the  Research  Ethics  Committee,  process  No.
27/2011.  All  participants  were  informed  about  the  objec-
ives  and  methodology  of  the  proposed  study,  agreed  to
he  procedures  necessary  for  conducting  the  research,  and
igned  an  informed  consent.
For  sample  composition,  the  following  eligibility  criteria
ere  established:  subjects  older  than  18  years  with  audi-
logical  diagnosis  of  bilateral  sensorineural  hearing  loss  at
igh  frequencies,  of  mild  to  moderate  degree,  and  with  no
rior  experience  with  ampliﬁcation.
Subjects  with  unilateral  hearing  loss  or  with  previous
xperience  with  the  use  of  HA;  who  did  not  continue  the
rocess  of  adaptation;  or  who  did  not  agree  to  participate
n  the  study  were  excluded.
The  sample  consisted  of  20  subjects,  randomly  divided
nto  two  groups:  group  1  (G1),  users  of  open-ﬁt  HA  adapta-
ion  with  RITE,  and  group  2  (G2),  users  with  conventional
pen-ﬁt  HA  adaptation  (RITA).  Both  groups  consisted  of  ten
ubjects  with  similar  auditory  characteristics  and  commu-
icative  needs.
The  degree  of  hearing  loss  was  classiﬁed  using  the
udiometric  thresholds  at  500,  1000,  2000,  and  4000  Hz,
ated  as  mild  (average  26--40  dB  NH),  moderate  (average
1--60  dB  NH),  severe  (average  of  61--80  dB  NH),  and  pro-
ound  (average  above  81  dB  NH),  according  to  the  World
ealth  Organization  criteria.18
The  participants  were  bilaterally  ﬁtted  with  a Claris-
ticon  HA  device,  with  the  same  criteria  of  prescriptive
ethod  (NAL-NL1),  which  has  as  underlying  logic  the  loud-
ess  equalization,  i.e., the  formula  assumes  that  speech
ntelligibility  will  be  maximized  when  all  frequency  bands
re  perceived  by  the  user  as  having  the  same  loudness.
At  the  consultation  for  the  adaptation  procedure,  a  probe
icrophone  measurement  of  the  gain  and  output  provided
y  the  ampliﬁcation  was  performed,  in  addition  to  an  eval-
ation  of  speech  perception  with  and  without  HA.  The
rocedure  lasted  approximately  90  min  in  this  ﬁrst  phase  of
he  study.
robe  microphone  measurement
robe  microphone  measurements  were  performed  in  a
ound-proof  room  with  adequate  size.  The  patient  was  pos-
tioned  one  meter  away  from  the  loudspeaker  at  0◦ azimuth,
sing  Afﬁnity  2.0  (Interacustics)  equipment.
The  information  related  to  speciﬁed  acoustic  character-
stics  with  respect  to  the  tubing  type  and  olive  size  was
nserted.  The  following  measurements  were  performed:  real
ar  unaided  response  (REUR),  open-ﬁt  calibration;  real  ear
ccluded  response  (REOR),  to  verify  any  possible  occlusion
f  the  external  auditory  meatus  (EAM)  by  the  olive;  and  real
ar  aided  response  (REAR).
The  resonance  response  with  the  use  of  ampliﬁcation
REAR)  was  obtained  with  speech  noise  stimuli  at  50  dB  SPL,
5  dB  SPL,  and  80  dB  SPL  intensities.
The  values  of  REAR,  at  frequencies  of  250,  500,  1000,
000,  3000,  4000,  and  6000  Hz  for  input  levels  of  50,
5,  and  80  dB  SPL,  were  compared  with  the  NAL-NL1  rule
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argets  for  weak,  medium,  and  strong  sounds,  respectively.
he  obtained  responses  were  considered  equivalent  when
he  difference  between  the  target  to  real  ear  insertion  gain
REIG)  and  the  real  value  obtained  in  ear  did  not  exceed
0  dB.19
earing  In  Noise  Test  (HINT)
he  assessment  of  speech  perception  was  held  by  the  HINT,
dapted  for  Brazilian  Portuguese,20 under  four  conditions:
 Sentences  presented  in  silence:  the  HINT  sentences
adapted  to  Brazilian  Portuguese  were  recorded  at  the
House  Ear  Institute  (Los  Angeles,  USA)  by  a  Brazilian  pro-
fessional  actor.
 Speech  with  front  noise  (FN):  20  sentences  derived  from
a  frontally  positioned  sound  box  (0◦)  and  presented  simul-
taneously  with  noise  at  a  ﬁxed  intensity  of  65  dB  NH  in  the
same  frontal  box  (0◦).  A  composite-type  noise  masker  was
used.
 Speech  with  noise  to  the  right  (RN):  20  sentences  derived
from  a  frontally  positioned  box  (0◦)  with  noise  presented
at  a  ﬁxed  intensity  of  65  dB  NH  in  a  box  to  the  right  (90◦).
A  composite-type  noise  masker  was  used.
 Speech  with  noise  to  the  left  (LN):  20  sentences  derived
from  a  frontally  positioned  box  (0◦),  with  noise  presented
at  a ﬁxed  intensity  of  65  dB  NH  in  a box  to  the  left  (90◦).
A  composite-type  noise  masker  was  used.
The  evaluation  was  performed  without  HA,  with  HA,  and
ix  weeks  after  the  adaptation.  The  acoustically-treated
oom  and  the  space  allowed  for  the  proper  placement  of
he  participant,  examiner,  and  equipment.
After  calibration  of  the  system,  the  participant  was
nstructed  to  remain  in  the  same  position  throughout  the
est,  ensuring  that  the  intensity  that  would  reach  the  ear
ould  be  the  same  as  indicated  on  the  computer  screen.
For  each  condition,  a  list  of  20  sentences  was  presented,
nd  the  list  was  chosen  randomly  by  the  HINT  PRO  software.
he  participants  were  instructed  verbally,  according  to  the
uidelines  contained  in  the  HINT  operating  manual.
The  sentence  was  considered  correct  by  the  examiner
hen  all  essential  words  were  repeated  correctly.  In  this
ase,  the  examiner  pressed  the  ‘Yes’  button  on  the  software
creen.  When  ‘Yes’  was  selected  after  the  ﬁrst  presentation,
he  second  sentence  was  presented  4  dB  below  the  intensity
f  the  ﬁrst  sentence.
For  the  test  conducted  in  silence,  the  speech  level  was
nitially  set  at  60  dB.  There  was  variation  in  intensity  accord-
ng  to  the  responses  of  the  participant  --  if  he/she  failed
o  correctly  repeat  the  sentence,  the  level  of  presentation
ould  be  progressively  increased  by  4  dB,  until  the  partici-
ant  could  repeat  the  sentence  correctly.
The  scoring  for  the  test  conducted  in  silence,  deﬁned  as
he  threshold  of  recognition  of  50%  of  the  sentences,  was
xpressed  in  dB  NH.
In the  evaluation  in  presence  of  noise,  the  stimulus  was
resented  at  a  ﬁxed  level  of  65  dB  (A)  and  the  level  of
peech  waxed  and  waned  according  to  the  responses  of  the
articipant  tested,  until  a  level  of  50%  of  speech  recogni-
ion  was  reached.21 The  score,  deﬁned  as  the  threshold  for
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Figure  1  Responses  in  group  1  obtained  with  the  application
of the  hearing  in  noise  test  (HINT)  at  three  times:  without  hear-
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signal-to-noise  ratio  after  application  of  a  list  of  20
sentences,  was  expressed  in  dB.  Thus,  the  lower  the  signal-
to-noise  ratio,  the  better  the  speech  perception  of  the
participant  in  this  condition.
After  a  period  of  six  weeks  of  uninterrupted  use,  the  par-
ticipant  returned  to  the  clinic  for  follow-up.  At  this  stage,
he/she  answered  the  SADL  questionnaire  administered  by
the  researcher,  in  order  to  verify  the  satisfaction  level  of
the  individual  with  the  use  of  ampliﬁcation.  Uninterrupted
use  of  HA  was  deﬁned  as  the  use  for  longer  than  8  h/day.
The  second  stage  of  the  study,  with  the  realization
of  HINT  and  application  of  SADL  questionnaire,  lasted  for
approximately  1  h.
Satisfaction  with  Ampliﬁcation  in  Daily  Life
Scale --  SADL
The  SADL  questionnaire  is  an  instrument  designed  to  assess
users’  satisfaction  with  HA.  This  questionnaire  contains  15
questions  divided  into  four  subscales:  positive  effects  (six
items  associated  with  acoustic  and  psychological  beneﬁt),
services  and  costs  (three  items  associated  with  professional
competence,  product  price  and  number  of  repairs),  negative
factors  (three  items  related  to  environmental  noise  ampli-
ﬁcation,  presence  of  feedback  and  the  use  of  telephone),
and  self-image  (three  items  related  to  esthetic  factors  and
to  the  stigma  of  using  HA).13
Considering  the  15  items  of  SADL,  in  11  the  score
attributed  by  the  participants  coincided  with  the  scoring
scale,  and  in  the  other  four  items  (questions  2,  4,  7,  and  13)
there  was  an  inverse  relationship  between  the  score  and  the
scale  (i.e., in  these  questions  the  score  1  receives  7  points,
expressing  greater  satisfaction).  The  higher  the  numerical
results  obtained  by  averaging  the  responses  of  each  sub-
scale,  the  greater  the  individual’s  satisfaction.  Questions  1,
3,  5,  6,  9,  and  10  are  related  to  positive  effects  of  the  sub-
scale;  questions  2,  7,  and  11  are  related  to  negative  factors
of  the  subscale;  questions  4,  8,  and  13  are  related  to  the
subscale  ‘self-image’;  and  questions  12,  14,  and  15  refer  to
the  subscale  ‘services  and  costs’.14
Results
The  results  of  the  probe  microphone  measurements  were
deﬁned  as  expected  (target)  responses,  and  as  responses
obtained  of  sound  pressure  level  with  the  use  of  ampliﬁca-
tion  (REAR),  in  the  intensity  of  50,  65,  and  80  dB  SPL.
For  groups  1  and  2,  a  maximum  difference  of  10  dB  was
observed  between  the  expected  results  and  those  obtained
in  the  whole  frequency  range  in  the  three  input  levels.  No
discrepancies  between  the  results  obtained  at  all  frequen-
cies  for  the  whole  sample  were  noted,  and  no  response  was
obtained  exceeding  the  expected  answers,  respecting  the
established  prescription  rules.
Regarding  the  results  of  HINT,  Figs.  1  and  2  depict  the
data  obtained  in  patients  with  RITE  and  RITA  ﬁttings,  respec-
tively.  The  results  from  SADL  questionnaire  are  described  in
Fig.  3.
Considering  the  results  of  HINT  between  groups  1  and  2,
analysis  of  variance  (ANOVA)  revealed  a  statistically  signif-
icant  difference  (p  =  0.01)  between  the  factor  ‘without  HA’
F
o
ing aid  (HA),  with  HA,  and  six  weeks  after  the  ﬁtting  (n  =  10).
nd  ‘with  HA’  in  a  silence  condition.  Evaluating  such  sig-
iﬁcance,  the  Tukey  test  revealed  no  signiﬁcant  difference
etween  the  groups  of  RITE  and  RITA  HA  users.
As  for  the  results  in  the  presence  of  noise,  there  was
o  signiﬁcant  difference  between  RITA  and  RITE  users,
egarding  to  the  time  of  use  of  HA  and  to  noise  positioning.
ig.  1  indicates  that,  in  the  noise  positions  ‘in  front’,  ‘to  the
ight’,  and  ‘to  the  left’,  group  1  patients  showed  improve-
ent  in  speech  perception,  according  to  the  time  of  use
f  HA.
In  Fig.  2, the  group  of  RITA  users  showed  better  results  in
peech  perception  test  in  the  presence  of  noise  to  the  left
nd  to  the  right,  with  a  longer  use  of  the  HA  test.
When  the  degree  of  satisfaction  of  participants  from
oth  groups  was  compared  using  ANOVA  for  two  criteria,igure  2  Responses  in  group  2  obtained  with  the  application
f the  hearing  in  noise  test  (HINT)  at  three  times:  without  hear-
ng aid  (HA),  with  HA,  and  six  weeks  after  the  ﬁtting  (n  =  10).
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provided  by  the  ampliﬁcation  for  patients  with  slopingour subscales  of  the  Satisfaction  with  Ampliﬁcation  in  Daily  Life
SADL)  questionnaire  (n  =  20).
iscussion
he  probe  microphone  measures  consist  of  an  objective
nd  accurate  technique  to  check  whether  the  performance
f  the  HA  in  the  ear  of  the  user  is  equivalent  to  a  given
urve  (or  a  set  of  curves)  of  gain  or  output  per  prescribed
requency.  These  measures  are  considered  to  be  a  good
ractice  in  the  ﬁtting  procedure  of  these  devices.4,5,8,19,22,23
n  this  study,  these  measurements  were  performed,  sug-
esting  that  the  adequacy  of  HA  settings  to  the  target
an  provide  better  speech  recognition  and,  in  consequence,
reater  users’  satisfaction  with  the  device.  The  groups  had
heir  HA  adjusted  according  to  prescriptive  methods,  and  all
articipants  reached  the  target,  being  considered  a  differ-
nce  of  10  dB.19
Regarding  the  speech  recognition  tests,  it  is  known  that
hey  can  be  used  to  predict  the  difﬁculties  that  people  will
ave  in  certain  environments  when  using  HA.  Furthermore,
hese  tests  facilitate  the  speech  therapist’s  decision-making
rocess  regarding  the  need  for  speciﬁc  training  or  use  of
ther  devices.19
The  speech  tests  in  noise  conditions  were  developed  in  an
ttempt  to  hamper  the  identiﬁcation  of  a  speech  signal  and
o  simulate  real-life  situations  experienced  by  patients.24 In
ddition,  the  information  obtained  from  speech  perception
n  noise  tests  can  be  used  to  accomplish  the  therapeutic
lanning  for  a  given  patient.25
In  this  study,  the  results  of  HINT  obtained  by  analysis  of
ariance  (Figs.  1  and  2)  indicated  a  statistically  signiﬁcant
ifference  (p  =  0.01)  between  the  responses  with  and  with-
ut  HA  in  condition  of  silence.  The  Tukey  test  revealed  no
igniﬁcant  difference  between  the  groups  of  RITE  and  RITA
A  users.  This  result  demonstrates  that  HA  provides  a  sig-
iﬁcant  improvement  in  speech  recognition  in  condition  of
ilence  for  both  groups  of  subjects;  however,  when  this  vari-
ble  was  compared  after  six  weeks,  there  was  no  signiﬁcant
ifference.
Regarding  the  results  in  the  presence  of  noise,  there  was
o  signiﬁcant  difference  between  RITE  and  RITA  users  in
h
r
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elation  to  the  time  of  use  of  HA  and  the  noise  position.
ig.  1  shows  that  in  front,  right,  and  left  positions  of  the
oise,  subjects  in  group  1 (RITE  users)  showed  improvement
n  speech  perception  regarding  the  time  of  HA  ﬁtting.  In
ig.  2, the  group  of  RITA  users,  after  six  weeks  using  the  HA
evice,  showed  improvement  in  the  speech  perception  test
ith  presence  of  noise  in  front  and  right  positions.
For  both  groups,  when  the  situation  without  HA  and
fter  six  weeks  of  adaptation  was  compared,  a signiﬁcant
mprovement  in  speech  perception  in  presence  of  noise  was
bserved.  In  a  study  of  open-ﬁt  users,  it  was  found  that  the
ffect  of  acclimatization  that  occurs  with  HA  users  results
n  improvement  in  the  speech  recognition  skills,  and  hence
n  the  communication  and  user  satisfaction.26
The  use  of  sound  ampliﬁcation  can  improve  the  speech
ecognition  over  time,  after  a  period  of  six  to  12  weeks  of
mpliﬁcation.27 Thus,  acclimatization  refers  to  the  period
ollowing  the  HA  ﬁtting,  when  a  progressive  improvement  of
istening  skills  and  speech  recognition  occurs,  as  a  result  of
he  new  clues  of  speech  available  for  ampliﬁcation  users.28
Considering  that  a  successful  HA  ﬁtting  involves  multiple
spects,  the  beneﬁts  of  acclimatization  cannot  be  limited
nly  to  the  improvement  in  speech  recognition,  but  also  to
atters  involving  all  aspects  of  the  user’  communication,
nd  that  provides  a  level  of  satisfaction,  thanks  to  his/her
ew  condition  of  listener.29
Regarding  the  satisfaction  with  the  use  of  HA  (Fig.  3),
he  results  of  the  SADL  questionnaire  subscales  (positive
ffect,  service  and  cost,  negative  factors,  and  self-image)
ere  higher  than  the  results  in  the  normalization,  with  lower
alues13 for  both  groups.  Only  the  subscale  ‘self-image’  for
ITE  ampliﬁcation  users  conﬁrmed  the  normative  data.  A
igh  level  of  satisfaction  in  the  subscale  ‘positive  effect’
as  noted  for  the  groups  --  a  result  similar  to  data  from  a
ational  survey.30
In  general,  the  participants  were  satisﬁed  in  all  subscales
ith  the  use  of  HA,  regardless  of  the  location  of  the  receiver.
o  signiﬁcant  relationship  between  the  degree  of  satisfac-
ion  of  the  participants  was  found,  when  the  responses  of
he  groups  in  the  questionnaire  as  a  whole  were  compared.
The  data  obtained  are  consistent  with  a  study
mphasizing  that  the  experience  with  the  audiological  ser-
ice/support  inﬂuences  on  the  satisfaction  with  HA  use;
ubjects  who  reported  their  satisfaction  with  the  support
eceived  also  tended  to  report  greater  satisfaction  with  the
evice.31
In  a  study  of  25  adult  open-ﬁt  users,  the  Abbreviate
roﬁle  of  Hearing  Aid  Beneﬁt  (APHAB)  questionnaire  was
pplied  to  measure  the  individual  beneﬁt  with  the  dif-
erent  positions  of  the  receiver,  with  no  signiﬁcant  result
etween  RITE  and  RITA.  However,  greater  user  satisfaction
as  observed  with  RITE,  due  to  the  appearance,  comfort,
etention,  and  speech  intelligibility.32 The  study  in  question
bserved  similar  data  for  both  adaptations  (RITE  and  RITA);
owever,  the  responses  were  signiﬁcantly  better,  compared
o  the  absence  of  ampliﬁcation.
Based  on  the  above  considerations,  this  study  demon-
trated  the  relevance  of  the  investigation  of  the  beneﬁtsearing  loss,  thus  facilitating  the  decision-making  process
egarding  the  prescription  of  HA  in  centers  accredited  by
he  Brazilian  hearing  healthcare  policy.
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3Open  ﬁtting:  performance  of  RITE  and  RITA  
Conclusion
Individuals  with  sloping  hearing  loss  using  an  open-ﬁt  system
showed  improvement  in  auditory  performance,  according
to  objective  and  subjective  measurements,  considering  the
high-level  satisfaction  with  the  use  of  ampliﬁcation  and  the
improvement  in  speech  recognition  in  situations  of  silence
and  noise.  There  was  no  difference  in  performance  between
RITE  and  RITA  users.
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